Telomerase is a large ribonucleoprotein complex that replicates the linear chromosome ends in most eukaryotes. Large-scale preparation of the telomerase core components in vitro has long been a big challenge in this field, hindering the understanding of the catalytic mechanism of telomerase, as well as slowing down the development of telomerase inhibitors for cancer therapy. We have successfully developed a protocol for large-scale preparation of the TRBD-CR4/5 complex of the medaka telomerase in vitro, and used this method to study the high-resolution structure of the TRBD-CR4/5 complex by X-ray crystallography. This procedure may be also adapted to purify other protein-RNA complexes for structural studies.
Procedure
A. Preparation of recombinant proteins of the TRBD subunit of telomerase 1. Medaka TRBD subunit (residues 318-579) was inserted into a modified pMAL-2CX vector and the plasmid was transformed into the E. coli strain ScarabXpress T7lac cells.
2. Pick a single colony from a freshly streaked plate. Inoculate a starter culture of 5 ml LB medium containing 100 µg/ml ampicillin in a sterile plastic tube. Incubate at 37 °C overnight with shaking at 250 rpm.
3. Dilute the overnight culture into 2 L LB medium containing 0.2% glucose and 100 µg/ml ampicillin, and grow the culture at 37 °C with shaking at 250 rpm until the cell density reaches OD600 = 0.5. 4. Induce the expression of the recombinant TRBD proteins with 0.1 mM IPTG at 20 °C for 16 h with shaking at 250 rpm.
5.
Harvest cells by centrifugation at 4,000 rpm for 15 min at 4 °C (Beckman centrifuge).
6. Resuspend the cell pellet in 50 ml lysis buffer supplemented with 1 mM PMSF, 5 mM benzamidine, 1 µg/ml leupeptin, and 1 µg/ml pepstatin.
7. Sonicate the cell suspension with 6 short burst of 30 sec followed by intervals of 30 sec for cooling (sonication power 100 W). 
